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Specification 

1. Title of the Device 

Liquid Crystal Display 

2. Claim of Utility Model 

A liquid crystal display comprising: a pair of 
transparent substrates which are provided being faced so as 
to encapsulate liquid crystal and in which a transparent 
electrode is provided at each facing inner surface and each 
terminal thereof is located at a side edge on one inner surface; 
and a reflective liquid crystal display body including a 
transmissive polarizing plate and a reflective polarizing 
plate which are provided respectively at an outer surface of 
each of the transparent substrates, wherein the liquid crystal 
display includes: a driving circuit wired at the outer surface 
of the reflective polarizing plate; and a connector made of 
cross-section-U-shaped elastic member with a wiring formed at 
an inner periphery side and attached sandwiched at the side 
edge of the transparent substrates so as to connect the terminal 
of the electrode to the terminal of the driving circuit by the 
wiring. 

3. Detailed Description of the Device 
(Industrial Field of Application) 

This device relates to a liquid crystal display in which, 
for example, twisted nematic mode or super twisted nematic mode 
liquid crystal is encapsulated in between facing transparent 
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substrates and which has a liquid crystal display body having 
a transmissive polarizing plate and a reflective polarizing 
plate that are provided at the outer surface of each transparent 
electrode . 
(Related Art) 

Fig. 2 shows an example of a conventional liquid crystal 
display using twisted neitiatic mode liquid crystal . The liquid 
crystal display includes a liquid crystal display body 30 and 
a connector 40. The liquid crystal display body 30 has a pair 
of transparent substrates 31 and 32 provided to have a 
predetermined gap and liquid crystal 35 is encapsulated in 
between both transparent substrates 31 and 32. Transparent 
electrodes 33 and 34 are provided at each facing inner surface 
of each of the transparent substrates 31 and 32. The side edge 
of one transparent substrate 32 extends out toward the side 
from an encapsulating part of liquid crystal 35 and terminals 
of the transparent electrodes 33 and 34 are located on the 
extended side edges. 

On the outer surfaces of the transparent substrates 31 
and 32, a transmissive polarizing plate 37 and a reflective 
polarizing plate 38 are provided, respectively. 

On the outer surface of the reflective polarizing plate 
38, a driving circuit 39 is provided. The driving circuit 39 
includes a printed substrate 39a having a printed wiring 39c 
formed on an insulating substrate 39b and a chip 3 9d mounted 
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on the printed substrate 39a, A terminal of the printed wiring 
39c is located at the side edge corresponding to the terminals 
of the transparent electrodes 33 and 34 in the insulating 
substrate 39b, 

The connector 40 connects the terminal of the printed 
wiring 39c in the driving circuit 39 to the terminals of the 
transparent electrodes 33 and 34 on the transparent substrate 
32. The connector 40 is configured by: for example, 
cross-section-U-shaped insulating rubber 41 capable of 
fitting the side edge of the transparent substrate 32 extending 
out from a liquid crystal encapsulating part and the side edge 
of the printed substrate 39a; and a wiring 42 of conductive 
rubber provided at the inner periphery of the insulating rubber 
41. 

The connector 40 fits the side edges of the transparent 
substrate 32 and the printed substrate 39a. The wiring~42 of 
the conductive rubber is subjected to pressure welding at the 
terminal of the printed wiring 39c in the printed substrate 
39a and the terminals of the transparent electrodes 33 and 34 
in the transparent electrode 32 by the elastic force of the 
insulating rubber 41 and the conductive rubber to achieve the 
desired connections between each terminal. In place of such 
a connector, a flexible substrate also performs an electrical 
connection of each terminal. Then the driving circuit 39 
applies voltage between the predetermined terminals of the 
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transparent electrodes 33 and 34 and the part of the liquid 
crystal with the voltage applied turns into an optically- 
excited state to perform the predetermined display. 
(Problems that the Device is to Solve) 

In the conventional liquid crystal display as described 
above, the driving circuit 39, which includes the printed 
substrate 39a having the printed wiring 39c formed on the 
insulating substrate 39b and includes the chip 39d, is provided 
on the reflective polarizing plate 38 . Accordingly, the whole 
of the liquid crystal display becomes thick. In the assembly, 
in addition, the driving circuit 39 has to be attached to the 
reflective polarizing plate 38 so that the terminal of the 
printed wiring 39c in the printed substrate 39a can match the 
terminals of the transparent electrodes 33 and 34 to make the 
assembly cumbersome and complicated. Further, when the 
transparent electrodes" 33 and 34 are connected to the driving 
circuit 39 by the connector 40 made of rubber or by the flexible 
substrate, the connection between the terminals by the 
connector or the flexible substrate cannot be sufficiently 
achieved and the connector has to be properly reinforced. 

An object of the device is to solve the aforementioned 
problems and to provide a liquid crystal display whose total 
thickness is thin and which can be easily assembled. Another 
object of the device is to provide a liquid crystal display 
having a transparent electrode and a driving circuit 
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electrically and firmly connected to each other. 
(Means for Solving the Problems) 

In this device, a liquid crystal display including: a 
pair of transparent substrates which are provided being faced 
so as to encapsulate liquid crystal and in which a transparent 
electrode is provided at each facing inner surface and each 
terminal thereof is located at a side edge on one inner surface; 
and a reflective liquid crystal display body including a 
transmissive polarizing plate and a reflective polarizing 
plate which are provided respectively at an outer surface of 
each of the transparent electrodes, the liquid crystal display 
includes: a driving circuit wired at the outer surface of the 
reflective polarizing plate; and a connector made of 
cross-section-U-shaped elastic member with a wiring formed at 
an inner periphery side and attached sandwiched at the side 
edge of the transparent substrates so as to connect the terminal 
of the electrode to the terminal of the driving circuit by the 
wiring. Thereby the above object is achieved. 
(Embodiment ) 

Hereinafter, the device will be described in accordance 
with an embodiment. 

As shown in Fig. 1, the liquid crystal display according 
to the device includes a liquid crystal display body 10 and 
a connector 20. The liquid crystal display body 10 has a pair 
of transparent substrates 11 and 12 provided to have a 
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predetermined gap and to face each other. Transparent 
electrodes 13 and 14 using, for example, ITO are provided at 
each facing inner surface of each of the transparent substrates 
11 and 12 . Liquid crystal 15 is encapsulated in the gap between 
both transparent substrates 11 and 12 by seal material 16. 

On the outer surfaces on the opposite side of the surfaces 
that the transparent substrates 11 and 12 face, a transmissive 
polarizing plate 17 and a reflective polarizing plate 18 are 
provided, respectively. 

One side edge of one transparent substrate 12 having the 
reflective polarizing plate 18 provided extends out further 
toward the side from the part with the liquid crystal 15 
encapsulated and terminals of the transparent electrodes 13 
and 14 are located on the extended side edges. 

On the outer surface on the opposite side of the surface 
that the transparent substrate 12 of the reflective polarizing 
plate 18 abuts, a driving circuit 19 to apply predetermined 
voltage between the predetermined terminals of the electrodes 
13 and 14 is provided through an insulating layer 181. The 
driving circuit 19 includes: a wiring part 19a made of 
conductive material and formed on the reflective polarizing 
plate 18 through the insulating layer 181; and a chip 19b 
mounted on the wiring part 19a and made of, for example, Flat 
Package. The chip 19b may have an LSI chip mounted directly 
on the wiring part 19a. 
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The connector 20 is configured by a cross-section-U- 
shaped connector main body 21 capable of fitting the side edge 
of the transparent substrate 12 extending out from a liquid 
crystal encapsulating part. The connector main body 21 is, 
for example, metallic having elasticity and a connecting wiring 
23 is provided at the inner periphery thereof through an 
insulating layer 22 made of rubber. The connector 20 fits the 
side edge of the transparent substrate 12 extending out from 
the liquid crystal encapsulating part. The connecting wiring 
23 is firmly connected to the terminals of the transparent 
electrodes 13 and 14 and the terminal of the wiring part 19a 
in the driving circuit 19 by the elastic force of the connector 
main body 21. The connecting wiring 23 is formed in a parallel 
state at the inner periphery of the insulating layer 22 to be 
connected to the terminals of the transparent electrodes 13 
and 14 and the predetermined terminal of the wiring part "19a 
in the driving circuit 19. The connecting wiring 23 may be 
formed by etching at the inner periphery of the insulating layer 
22 or a printed circuit may be attached to the inner periphery 
of the insulating layer 22. In the case of forming the 
connecting wiring 23 by etching, however, an etching-resistant 
polarizing plate is used. 

The connector main body 21 may be formed by, for example, 
insulating plastic without using metal. When the connector 
main body 21 is made of plastic, the insulating layer 22 is 
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not needed and the connecting wiring 23 is provided directly 
at the inner wall of the connector main body 21. 

In the liquid crystal display thus configured according 
to the device, the driving circuit 19 applies the predetermined 
voltage between the predetermined terminals of the transparent 
electrodes 13 and 14 facing each other and the liquid crystal 
with the voltage applied turns into an excited state to form 
the predetermined display. 

In the above embodiment, since a connector main body made 
of metal or plastic is used as the connector, the connecting 
wiring of the connector can be in a connecting state 
electrically and firmly between each terminal of the driving 
circuit and each terminal of the transparent electrode. 
(Advantage of the Device) 

According to this device as described above, since the 
wiring part in the driving- circuit of the transparent electrode 
is formed on the reflective polarizing plate, the insulating 
substrate in the driving circuit provided in the conventional 
liquid crystal display is not needed to make the whole of the 
liquid crystal display thin-walled. The alignments of the 
terminal of the driving circuit and the terminal of the 
transparent electrode, which is performed at the time of 
sticking the reflective polarizing plate to the transparent 
substrate, is easy. In addition, the wiring part of the 
connector is firmly connected to the terminals of each 
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electrode and the terminal of the driving circuit, which 
eliminates the necessity of reinforcement and simplifies the 
configuration . 

4. Brief Description of the Drawings 

Fig. 1 is a sectional view of a substantial part showing 
an example of a liquid crystal display in the device; and Fig. 
2 is a sectional view of a substantial part of a conventional 
liquid crystal display. 
10: liquid crystal display body 
11, 12: transparent substrate 
13, 14: transparent electrode 
15: liquid crystal 

17: transmissive polarizing plate 

18: reflective polarizing plate 

19: driving circuit 

19a: wiring part 

19b: chip 

20: connector 

21: connector main body 

22: insulating layer 

23: connecting wiring 
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Agent: Patent Attorney, Shusaku YAMAMOTO 
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